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To  Dateruine  tue  £^ergy  of  Fonnation  of  Vaeaneios  in  Silror 


0,  U.  Oycharenko 


The  method  of  hardenlzi{^queachlng)  vacancies  and  measuring  the  inerement  in 
electro-resistivity  is  being  videly  used  for  studying  the  elezaentary  act  of  self«dif«» 
fusion  in  metals tgold [1-33 1  platinum ][l9  4t  3luninum[6-53t  copperj^^J*^  expert 
iment  an  effort  was  mode  to  obtain  data  on  the  energy  of  formation  and  energy  of  acti¬ 
vation  in  dislocation  of  vacancies  and  C^)  in  silver# 

Samples  for  the  investigations*  were  prepared  from  silver  wire  (99«99%)  with  a 
diameter  of  0#05  nia  and  ICO  mn  in  length#  i^elative  values  of  residual  resistivity 
\  I^'qSq  ■  *  where  ^4^2^  *  resistivity  at  a  temperature  of  liquid  helim*  and 
sistivity  at  rooa  temperature)  before  the  quenching  was  1*3«10*^#  An  ordinary  method 
was  used  for  quenching*  ^3 


The  first  experiments  on  quenching  silver  in  open  air  showed  that  an  increase 
in  electro-resistivity  originates  not  only  as  result  of  fixing  the  vacancies  during 
the  qjuenching  but  rather  as  result  of  detaining  (delaying)  the  atoms  by  oxygen*  which 
dissolves  in  silver  when  it  is  heated  to  high  temperat\ires#  ^.periinents  were  made  on 
the  quenching  of  silver  in  open  air  and  in  helium  with  varuous  oxygen  admixture  eon- 
eentrationa* 

table 


In  th«  table  arg  girea  ralues  ^qOq  (where  /\R  •  Ixteroese  in  rasistlTltgr  due  to 
iiuenehing)*  which  eorreaponds  to  a  teaperature  of  1000^  In  media  with  verious  oocygea 
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contents.  It  is  evident,  that  with  a  reduction  in  the  amount  of  the  latter  3,'*.  drops 
sharply. 

The  increase  in  resistivity  at  sanll  content  of  admixture  is  proportional  to 
its  concentration  (C).  The  concentration  in  turn,  as  is  evident [l^  is  proportional 
to  the  square  root  of  pressure  (p).  In  this  way  the  increase  la  resistivity  should  also 
be  proportional  tc  the  root  of  pi 


^o*c 


-  '-iT 

Or  * 


It  is  evident  from  the  table  that  oaereasest  llke*lf^at  all  preseure  Talues 

vith  exception  of  the  Lost  one  (  p  -  C»08  m)»  Ihis  offers  the  poaslbiUty  of  making 
cone lus ions t  that  durin£;  the  quenchiot;  of  sil^for  In  air  the  increase  in  eleC^rical 
resistivity  i&  basically  due  to  the  fixation  of  the  oxygen  dissolved  lii  silver#  fVen  the 
dependence  of  ^20^0  upon  the  quenching  tes^rature  which  originated  during  heatln^n 
open  air»  was  designated  the  energy  of  oxygen  dillution  in  silver#  It  constitutea  a 
value  of  12000  eal/mol# 

The  increase  in  resistivity  after  the  qmenching  of  silver#  when  heated  in  pure 
helium  (oxygen  content  ^  0#01X)  is  due  basically  to  the  detention  of  vaconcioc#  7ae 
energy  of  forxsation  is  determiued  for  this  case  and  it  caounts  to  2^000  cal/taolm 
This  value  is  in  perfect  ccnforidty  with  tbe  v8luee#obtained  from  measuring  the  in* 


crease  in  thenx^H^F  in  a  pair  of  quenched-cnnealed  ixtal  during  the  heating  of  8il« 
ver  in  the  open  air  (23200  eal/mol[l(^  )#  Such  a  concurrence  can  be  explained#  epparentljf 
by  the  fact  that  the  influence  of  oxygen  on  thermo  is  not  denoted#  since  it  la 
present  in  annealed  and  quaiebed  metals# 

The  energy  of  activation  of  the  displacement  of  vacancies  can  be  determined 
fra*i  kinetic  curves  of  annealing#  So  far  It  was  impossible  to  obtain  such  curves#becattsi 
evi'a  in  pure  helium  (oxygen  content  the  oxygen  (hiring  long  lasting  annoalln# 

wc^  still  capable  of  exerting  e  eentain  effect  on  the  magnitude  of  eleotrleel  rests, 

tlvlty. 
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Experiments  to  quench  silver  in  pure  Aron  are  continuing* 

The  author  uses  this  ocassion  to  express  thanlcs  to  Acadomioian  of 
AcadesoQT  of  Sciences  UKr-SSR  B.  G.  Lazarev,  for  the  discussion* 
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